A marasmioid fungus: Marasmius indopurpureostriatus (Marasmiaceae, Basidiomycota) is proposed here as new to science from Sikkim, a small Himalayan state in India. A comprehensive description with illustrations to aid in the identification, comparisons with morphologically similar taxa and an artificial key to the species of Marasmius sect. Globulares, previously reported from India are provided.
Sequence alignment and Phylogenetic analysis
The edited sequence was then used for BLAST searches in the GenBank database to determine the most closely related taxa for molecular identification. A dataset was generated from the highest scored hits most relevant for identification, as well as from samples previously used in the phylogenetic reconstruction of Marasmius (Wannathes et al. 2009b , Antonín et al. 2010 . GenBank accession numbers for all of the acquired sequences has been indicated in Fig. 1 .
Altogether thirty-seven sequences representing 25 species of Marasmius were aligned with ClustalX (Thompson et al. 1997 ) using default settings. Three species of Crinipellis (viz. C. brunneipurpurea, C. malesiana, and C. dipterocarpi) were selected for outgroup as rooting purposes following Wannathes et al. (2009b) . The alignment was then imported into MEGA v. 6.0 (Tamura et al. 2013) for additional manual adjustments.
Bayesian phylogenetic analyses (BA) were carried out using MrBayes v. 3.2.2 (Ronquist et al. 2012) . This program performs a Bayesian Inference (BI) of the phylogeny, using Metro-polis-coupled Markov chain Monte Carlo analyses (Geyer 1991) . For a given data set, the General time reversible (GTR) model was employed with gamma-distributed substitution rates. Markov chains were run for 10 6 generations, saving a tree every 100th generation. Default settings in MrBayes were used for the incremental heating scheme for the chains (3 heated and 1 cold chain), unconstrained branch length (unconstrained: exponential (10.0)), and uninformative topology (uniform) priors. MrBayes was used to compute a 50% majority rule consensus of the remaining trees to obtain estimates of the posterior probabilities (PPs) of the groups. Bayesian posterior probabilities values over 0.50 are reported in the resulting trees (Fig. 1) .
Results

Phylogenetic analyses
Based on the nrITS sequence obtained in this study and from GenBank, the phylogenetic relationships of the newly described species was inferred from MCMC analyses. ITS sequences were aligned and the ends trimmed to create a dataset of 751 base pairs. Bayesian analyses reached a standard deviation of split frequencies of 0.004 after 10 6 generations. The initial 25% trees recovered were excluded as the burn-in and the remaining trees obtained were then used to estimate the posterior probabilities of the group. The phylogenetic trees are shown in Fig. 1 . Etymology -refers to an Indian look-a-like of Japanese taxon M. purpureostriatus Diagnosis -Differs from Marasmius purpureostriatus by its distinctly larger basidiomata, repeatedly bifurcate pattern of sulcation on pileus surface and slightly smaller basidiospores (22.3 × 3.9 µm) with a Q mean of 5.7.
Holotype -India, Sikkim, East district, Churten, 27°34ʹ10.9ʺN 88°25ʹ51.9ʺE, alt. 1454 m, 26 May 2014, K. Das, KD 14E-001 (CAL).
Pileus 16-110 mm diam., hemispherical, conic or campanulate when young with mostly involute margin, becoming planoconvex to plane with slightly depressed centre and uplifted margin, papilla or umbo absent; surface almost deeply sulcate or ridged in a regular and radial repeatedly bifurcate pattern towards margin; in furrows, violet brown (11F4) to dark ruby (12F3) or grayish Magenta (14D3) when young, gradually grayish ruby (12C3) to reddish grey (12B2) or paler with maturity, hygrophanous, finally discolored to brownish in heavy rain; alternatively in elevated ridges, yellowish white (3A2) when young, becoming paler to whitish with maturity; centre yellowish white (3A2). Lamellae narrowly adnexed to rounded-free, subdistant (5/10 mm) when young to distant (2/10 mm), non-intervenose, yellowish white with translucent smooth edges; lamellulae in 4 series. Stipe 75-200 × 2-6 mm, central, slender, terete, distinctly bulbous and strigose at base on surrounding thick whitish basal mycelium, up to 1/3 rd from the apex concolorous to pileus furrow i.e. grayish Magenta (14D3) when young, becoming paler up to whitish towards down the base, gradually becoming brownish orange (5C4-5) at entire stipe after maturity. Context 1.5 mm, insignificant, whitish in pileus, hollow in stipe concolorous to stipe cuticle. Odor strongly fungoid. Spore print pale yellowish white to yellowish white (2-3A2) when fresh, becoming up to pale yellow (4A3) when dry.
Basidiospores ( (-18) µm, globose to subglobose, often clavate, hyaline, inamyloid, thin-walled. Pilear tramal hyphae 3.5-7 µm broad, loosely interwoven, cylindrical, smooth, hyaline, strongly dextrinoid, thin-walled, non-gelatinous. Hymenophoral tramal hyphae 6.5-7.5 µm broad, interwoven, cylindrical, smooth, hyaline, strongly dextrinoid, thin-walled, non-gelatinous. Stipitipellis hyphae 3.5-4.5 µm broad, parallel, cylindrical, smooth, inamyloid to weakly dextrinoid, thin-to thick-walled (up to 1 µm), non-gelatinous. Stipe tramal hyphae 6-7.5 µm broad, parallel, cylindrical, smooth, hyaline, dextrinoid, thin-walled, nongelatinous. Caulocystidia absent. Clamp connections present in all tissues.
Habit and habitat-Uncommon; grows on thick bed of leaf-litter in subtropical broadleaf forests dominated by Castanopsis, Betula, Symplocos etc.
Known distribution -known only from India. Additional Material examined -India, Sikkim, East district, Churten, 27°34ʹ10.9ʺN 88°25ʹ51.9ʺE, alt. 1454 m, 26 May 2014, K. Das, KD 14E-003 (CAL).
Notes -Marasmius indopurpureostriatus can easily be characterized by a small to large basidiomata; deeply sulcate pileus 16-110 mm diam.; variously coloured pileus surface i.e., violet brown to dark ruby or grayish Magenta with yellowish white disc and yellowish white to paler ridges; subdistant to distant, broad, yellowish white lamellae with 4 series of lamellulae; a large (75-200 × 2-6 mm) stipe, coloured grayish Magenta on the apex and paler to whitish at the base when young, becoming brownish orange overall at maturity, with a thick whitish basal mycelium; pale yellowish white to pale yellow spore print; clavate to subfusoid basidiospores with a mean 22.3 × 3.9 µm and mean Q = 5.7; broadly clavate to pyriform cheilocystidia. 
Discussion
Absence of collarium and presence of a hymeniform layer of clavate to pyriform, nonsetulose cells in the pileipellis undoubtedly place the described species under the Marasmius sect. Globulares. Among species with a similarly coloured pileus, Marasmius purpureostriatus Hongo, described from Japan, differs by having a much smaller pileus (13-20 mm diam.) and stipe (52-103 × 0.5-1.5 mm) and larger basidiospores (19-30 × 4-7 µm) with a Q value of 4.7 (Wannathes et al. 2009b) . Marasmius pseudopurpureostriatus Wannathes, Desjardin & Lumyong, described from Thailand, differs from the newly described species by the presence of none to one series of lamellulae, a relatively smaller stipe (62-80 × 1.5-3 mm) and slightly broader basidiospores (20-25 × 5-6.2 µm) with a Q value of 4.1 (Wannathes et al. 2009a ). The African species M. violaceoides Antonín has a pale violaceous striae on the pileus, whitish to pale greyish orange lamellae and shorter cheilocystidia, 14-24 × 4.2-9.2 µm (Antonín 2004) .
The presently described species seems to be the largest known Marasmius from India. Throughout the world, among species with large basidiocarp and absence of pleurocystidia and caulocystidia: M. grandiviridis Wannathes, Desjardin & Lumyong differs by the presence of a pileus, coloured yellowish green with olive green plicae, one series of lamellulae and larger basidiospores, 23-30 × 4-5 µm with a mean Q value of 6.1; M. mokfaensis Wannathes, Desjardin & Lumyong has greyish white to brownish grey coloured lamellae with none to one series of lamellulae, faintly raphanoid to rancid odour and larger basidiospores, 27-33 × 5-6 µm (Wannathes et al. 2009a) ; African species M. zenkeri Henn. has a pale lilac lamellae, a dark reddish brown or chestnut brown stipe, and larger cheilocystidia, 14-50 × 10-15 µm (Antonín 2007) ; M. brunneolus (Beeli) Singer differs by having slightly larger basidiospores (15.5-25.5 × 3.8-5.4 ) with a Q value of 4.4-4.6 (Singer 1964) ; M. bekolacongoli Beeli, originally described from Congo and subsequently reported to occur in the broad leaf forest of China, differs by the combination of characters like greenish grey coloured, adnexed with faintly interveined lamellae and slightly different size (17-28 × 3.8-4.8 µm) , lanceolate basidiospores (Zhishu et al. 1993) ; and M. sulcatipes Murrill is different in having gray pileus and 28-35 µm long basidiospores (Antonín & Buyck 2006) . Among other species belonging to the sect. Globulares with striate pileus, M. viridis Desjardin & E. Horak, described from Papua New Guinea, differs by forming smaller basidiomes (pileus 10-15 mm diam., stipe 30-50 × 1 mm), an olivaceous pileus with more lamellae (12-16) and cheilocystidia that are more regularly clavate (Desjardin & Horak 1997) . M. musisporus Desjardin & E. Horak, also described from Papua New Guinea, differs by having a pileus coloured purplish lilac with yellow striae, a reddish brown stipe and distinctly larger basidiospores (30-40 × 4.5-5 µm) . M. ditopotramus, described from Bolivia, has smaller basidiospores, 7-9 × 4.5-4.8 (Singer 1976) . M. latepileatus Antonín & C. Sharp, described from Zimbabwe, has distinctly larger basidiospores 23-30 × 5-7.5 µm and numerous 37-60 × 9-15 µm, fusoid to clavate pleurocystidia (Antonín 2003) . Marasmius mbalmayoensis Douanla-Meli differs by having well developed pleurocystidia (40-65 × 8-11 µm) and differently shaped, slightly broader cheilocystidia, 25-41 × 5.5-15 µm (Douanla-Meli & Langer 2008) . M. pellucidus Berk. & Broome has a dull coloured pileus with ivory, cream to pale orange white disc, overall pruinose stipe; distinctly smaller, subfusoid to ellipsoid or amygdaliform basidiospores (6-8.5 × 2.5-4 µm) with a mean Q value of 2.2; and irregularly cylindrical to fusoid or ventricose caulocystidia, 15-85 × 4-14 µm (Wannathes et al. 2004) .
The circumscription of the new species, Marasmius indopurpureostriatus, based on morphological characteristics is concordant with those suggested by ITS sequence similarity. In the ITS dataset represented in Fig. 1 
